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PROBLEM TO BE SOLVED: To provide a source 
clock synchronous memory system in which a data 
capacity can be made large, and mounting density 
can be made efficient 

SOLUTION: In this source clock synchronous 
memory system, a memory unit is provided with a 
memory riser substrate B1 attached to a 
connector C1 on a base substrate BB on which 
plural memory modules 10 are mounted on one 
side, memory riser substrate B2 attached to a 
connector C2 on which plural memory modules 10 
are mounted on the other side so as to be 
opposed to the memory riser substrate B1, and 
connector C3 for connecting the substrates for 
connecting signal lines on the memory substrate 
B1 with the corresponding signal lines on the 
memory riser substrate B2. 
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Huse^-^S^±t, :3***ft/fbTEB 
£ftfcy e U ^ f ifStfi&iiflgy t'J7-f if SKCJS 

hi;ftflI;LfcV-;*^D v^HWSCy^U WtAT-$i 

buIB^ * U t-* 5 . ^— ^*«±©^ 1©3*^ 

OM5 2 03*^^fc«i»)Mtt&*i, iiu!3g§ 1©^E'J^ 

&©y E "J Er$?i-;i/ftlS« bfcfg 2 ©y ^E U if a 
ffih^ BuI3£l©y*y^if«ffi±©fl^«afciiU6SS 

2©y^u^if«is±©^s-f £fi^*£fcft^ 
*UM*r a ai ^ * ^ * 5: m u , 

©n^^^^Lt, mffi& l©y^ey if»g£ig 
««l»ffl:3***S7>l/t, iuSB^2oy^E'J5'i'-tfS 
4>&< fct.HufB^-^i^tf, S§2©n***ft:ft-b 

a„ 

[ISsRJM 2 ] huIBT FMOv> (tufBSS 2 

©y^U^ if^£TS£&l&$SB:*ft, tuSB^o 

D - ? i: jgigl ts ft £ <t -5 K ftfc c t ftl$®( i: 1" 3 

1 £§3tt© v-* * D * [SiiS^ ^e 'J *>;*^ 

A. 

3 ] tulB^ o y .tWtulBT Fl/^o 

trnma.* * u ->*^a. 

(Dfev^-i ywffiMOT— $.u<Dntiis>— -% ttgfaz 

ft> huoB^EU 3> ho- ^^©t 1 — X-f'^f 

i>«t^i©3^.^^^^b-c. iway* h* 

©{pjft*»©y ^e ut^i- ;nc#^e>ix, *£<r>—ft, ffi 
IB^ ^E'J^-— s» hf£©MftA J ©y t'Jt^i- ^^e)© 
=r-$-&, m2<D?*?*&£ZJ : 7>'( Su 
f 3 y E ' J 3 > h d — ^ £ -5-x. £> ft 5 <fc -5 C fltfifc 2 ft fe - 

t ztrnt? zmmm i &i> b 3 ©rafta^-st^St© 



^ftfcy * »J if »s*3<tt>my * U 5 -f if 
10 u 

Sut3y ; E , J^'CifS«©«Si{Cig«^ft 
fcy^E «J*5?i— ;i/i:Jl»!S^ft> ^v^T^ HulBy^e 

15 U7-rif*«R©mgP&iST> ^©asciStt^ftfcy^E 

miIB=i^^^S:^bt> ^t'J3>hn-7 
fcfiEtt £ ft £ <t o izmmz ft - i: t f 5 V 
^ □ y ^ |B]WiCy E U v'^t 1 A. 
20 CWsRil 6 ] StilBT Hl/^o?> ftiBBy -E 

ifStg©*®tTfi-&«ISS$fts huIB^d 

£ WSL * ft S <t ^ ft fc Z t £•? S«5f?JS 

5 iiiBSo© v— ^ * o v z mm&* e Ac 

25 [li^iS 7 ] iulB^ d » ^«U3 J;rF hu§3T Kl/^o 
v > F *^')^>-i if StS©S® T $ ft 

T v ^ 4 i i: * «N» i: "T S W 5 C I3« © V - ^ ^ d y 

[If ^11 8] b5E^— ^S*E±Cx HuIBy^E 

30 ') 3> hD-7C,t O^Jffll^ft?.^^ ff-Sli, 
-fy^tcitj. HljfBy ; E , J3> ho— 5^5)©^— 

Hu§B3^^^*^-r?>y ; EU^-rif^tS©*H©{PJ) 
©^-^tts j£W±, BtilBzi^^^^^l-^y^E'J^^ 
ifatgcSHCflS©^— ^^©^ft*»— *i:^^ft> 
35 iJlBy^ Un> ho— ^fr^CD?— sufB^-T >yf 
&&W?*?f>%jt-L-Z, USyt'Jiif h(f>©Hft 
>fp©y tUt^a- ;K-#^.?>ft. -^©—5?, huIB^ -E 
ijar^ hcfi©f5JftA»©y : EU'Ei ; -3-— ^*6©t- ^ 
*^ HUSB^^^^iS.ttf^'f -vf^LT, Huiay^E'J 
40 3> hD-^lC#^e,ft5iaiC^fig^ftfc^i:^^ 
t -T 5 W*II 4 % V > b 7 ©{5Jft *>— JH I3«t© V— ^ ^ 

45 $ ft tz y * U 5 If StS* <t y * U 9 >f if £K JC^ 

h i: ft DBA ';-A*n»J B«BSty •E 'J ^^rAffe 

HulB^ E D J- - h *s s xmm±<D>Plz < tfe — o 
50 ®3*^*C9l»)(*tW-6ft, *©— SOiSC aiS©y 
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sulB^^'J P> hP — ?ii>t>(D, *7Uvi?U, 

BuiBpt * u ^ if »£©st® n £ a * y * v ^ 

—fl/i: 1**881* S ft* A>o, 

BUffi^— HUl23^^^i5 < tU t HU§S^ J E , Jn>h 

hp-^fc J; ft S;W y5^fc«fctFmJffiP*^* 

J^lt, /^y p> bp— 7hg^2ft3«fc?«.:#tfiK 
£ ftfc d i: Z&®.tirZ> y-** D v * * 'J 

[if^ii i o ] ^-*«K±fc:E«;*ft&;rf ^U3> 

)-n-7t iiuffi^— X»fK±fc:> p*^*£t>LTE 
*§ffi£ ftfc«ifc© ^ 'J * s> a ->v^M-f £> ^ * y j.= 

^— *atg#©^-;*»i£±©sfs i<Da*'?fnzm.*)tt 

Lfc* 1©^'J ^-flfa*^ ^-XM£±©SI2© 
3***CBl»>tttt-&fts HufB^lco^^'Jv-Y-tftttE 
tit*llift>#K&3£-5f^ ■£©— ^CffiU^S*©^ 

ffiSS 1(Z)^U7^ -tf36«±©M^*4: Buffi* 2 ©/ * 

ij7-f tf»«±©*tj&-r si^iks, *ft*ft««rt- 

**4:©»;SU&»&J^ i!3§3M§l©.*^E 'J^+fStRC 
»lJ£ftfc^y*yi-fl'fcl«*«l*S*U *v>-c% 

smizmmztitzt^v'ES'z.—ji't.m&Wiffizti. 

•p, ii^Suffi^-^iia* 5 , SS2©p*^*£:©« 

^— v ho 

immm 1 1 ] ^-xmfc±tz&mtffttz* 

hD-7t, Bliffi^-Xa«±{C, P*£*£7>bTE 

g£ftfe7< ?'J7^ 1f*«*J J: VK.* t'J^-f if»«{C 
hfc«*o / * 'J * ;u & & ^ ^E U p.- 

^— * St6±© < i: -^5© n * * * K: 0 ft It £ 
ft, tOSEiSitflBC, St©>€'Jt^a-M 

^•3v> FS&fc.fctfT 1 — $r|MMStiflHNfbfc soffit 
* * * HUffi>/eu 5-f -WHS©*® 

£3S*Sft fc* * 'J ^fci? j-— iiBfi&gc£l£ft, &i * 



t?, Buffi^^u^^ifa*©]!^^-?:, -eciit^ 
MZhtztf *£M)k&ffi,£ftXs fro- 'i> 

ft<i:tlilET-*«#, Buffi3^^^^©ffe©S^ 

05 1 2 ] a}#« 1 0 *fett 1 1 Cffi«©«ReD 

> t-p— ^t&mz., 

ffii5* z E ] )3>ha—5>ii>t>(D?vyt7$&, TYVX' 
10 e>^^'J h©#^ ^ ij^ya-jK:i»;8i$n 
u jx - -v hcfi©^-^.-?:©^^: 1 ;^:^^— 

A^O, jiuffi'J>&< il^BUffiT 1 -^^* 5 , f^C^t'H 

[if *ii l 3 ] if 3fci! l 0 3; &tt l l {c|3«©«IS© 

20 ft-*7t, Suffix ^ 'J P> hP— 5*>6©»JfflUC*n3 
#^ miffi;* * U P > hP-5-*?>©ffi^$:x ■fqinT^© 
asyhffligmtffiRtsaiC^'fs'fJ:, Suffix 

-^a«±{c:Eg^nfe^2©^'r ^r-g7T, huIB 

^^E UP> hP- 5>*>£©{g*fiii§i£\ {njtl* 1 ©-^-^ h 

25 *>e>©fg^£> ^EU^ybD-^^fflifetgi 
Buf3*i©^-r v=f-i&^teM,2<r)^ vf-iimmztitz 

[if*iS14] $?>K: N ^— ^atS±tffig^fifc* 

mmzm-3g^ mi§3^"Eyp> vv—^ts-ho^uii 
35 s^s^nfefjii:. tijffim2©^^ v^m^&m 3©^ -f 

>^ ^ fcS^^ nfcffl «) i: ©{Rift ^— ^ i: Sr^-T 3 * 3 © 

^-r v^*ffiJLtzz£*tmftzm&mi 3tci3@© 

[Bf*IS15] Buffi^l©^-!' ^7 t *5«tt>-*2©^'i' 
40 -y^A 5 , Soffit *y 3> hp— ^fflHSr^-f >T> 

^h-TSifsRiH 3tcffi«©y-^^Pf ^1^1X8^ 

^E 'J i/^rA. 

[if 1 6 ] ffi&m 1 1 1|3«©/ * 'ii- f h 
45 >^»RC»JttplHBt:IjlWft % ^-^*tS±©ft 

n^7t, 

50 >t>j7-f ■WHROBfBJBttfca'^r SSJtDfc*-*-* 
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^— ;*»g±©S£IHbfc— o©IB$&©-5*>* —Jjt&ffi 
£ft, 4>o, git3^-^*tS^^H!il3§(tP*T-^t>-S 

-^ttte*^ miSBS » P * -C-MTfzm 2 © tr > £ &flt 

fc:>£<fcu^2©tf >£A s g$4bT\ cftfcfctK hu!3 
■tfastEtfSajsnfciiSCHt, BtI3fgl©t:>i^ iiU§3 
ft£i:i:&tc, £§2©t>£:, iuf3^ * V 4 -tf««© 

[a*5f<ia 17] iu§3S? i©tr>4o<t^m2©t:>A\ 

2 © t >#gE«af 3 £ 0 lc#tfi£;Sftfc d i: *&W.h-fZ> 
IfsRJIl 6icf3*©n^^^„ 

[»flli©fMBIfe8!MI§] 
[0 0 0 1] 

©p< D i/^rACIStSfe©!^?!. 
[0 0 0 2] 

[t£*©t£fl5] IEEEP1596.4(SyncLink)£3lg!-f £fe«> 
C tf^a^BcDlS^^^U^X^AhbT, RamLin 
k* J S*$ftTO£(SyncLink A Proposal for an Imple 
mentation of IEEE P1596.4 "Ramlink" Optimized for 
small (single board) Memory System March 23, 199 
5). dftfct, ;^KitUT5 0 0MByte/s«±£* 
lt5DRAMWfAt-i6!)v 5o© h#D>>— #JI 

cft£©?*>> (*r^>3>4) ©^ 

[0 0 0 3] CCD^&fC^-tfciU ^^eu ->^^A(±, 

H2 0ic^t-^oi;> -eft^fu 8&vib9f!, 

ti. 1 6&lib 1 81©DR AM(Dynamic Ramdom Aces 
ess Hewory)imMZtitz* * >j^i-;i/ 1 0 - 0 & 
Ob 1 0-7£<iit;LT^S. ^t'J^ya-^Cffi 
$ftfcDRAMtt, SDRAM(Synchrbnous Dynamic R 
amdom Accsess Memory)© iot, i'D'i'^ iZtt IT, 
=8-11©*^ 5 V^tf^^tlt^ii^tUt-feS. C© 
SDRAMft, fci:^.Ks ti¥5- 12 0 11 4^2: 
ISKJS^SftT^S.* 
[ 0 Q 0 4rl * ') "E-is jl— ;H±, 0 2 1 iC^f <fc ^ 



i)7^f -»f*«B OtfttALt-Si^^EB^^ 

* ^ ^& v i — ji^iee £ ftt v ^ -s. „ 

[0 0 0 5] 0 2 0fcjj*1\fc-5fc^ ^-^SSBB±i: 
05 tt> ^t'J 3> hD— 7 1 0 0&mtt<btl, ^^i- 
;H0-0%ublO-7li> ^t';a>ba-7l0 
Ot, y^(CLK)ife§L 7YVM Address)*®, * 
(Data)iSg, iS<fct>\ C S(Chip Select X R A S (Row Ad 
dress Strobe X CAS(Column Address Strobe )& h"© 

io mtm^n-^-cmm^nx^^. 

[0 0 0 6] t^-^^S 3 frES?*— ;i/ 1 0 - 0 & 
H b 1 0 - 7 £M&ftltS*l&flK #r*)*bTx 
3>ho-7l0 0CMt), > )>?M>W&&l&\s-C^ 
S. Lfetfot, ^^ijt^a- ;H O-O&Ub 1 0 

igb^Mtv ^tu 3> ho— 5- 1 o o {cesser ft So 

20 ot^5. 

[0007] rct^cs^nfe^t 'H^-;n 

O-O&Obl 0-7*«tV^-=EU3>hD— 5 10 0 
C43V^Ts fnjtl*'©^* 'JtS?a- ;H©DRAMCr 
— ^ t 'J 3 > 1 0 0*^ 

25 6, ^nsiftSlt^U^DyffW, 

[0 0 0 8] ±aibfc£o{-s ?D'^8S 1> 7h*U 
30 X • 3?> HlftS 2*<tl57 e -^^S 3©S»-*»-f >^ 

0 Ofre-ft^fc^bTifcS^ U^i— ;i/*T*ejfi 

©fc», ^D«^^ff^> 7FV^ ^iJWt^<fct>* 

©DRAMt^-^^^^jitrC^^pJtgh^So * 
fe, (Djft*'©^ t 'J -t i^i — D/iy^b^ — &Wifrlii-tWi 
/t'Jt^- ;i/©teg(3*»**e5 

40 "Ts Hlt*-f^>yC"C, ^t'J3> H3-7 1 00# 

[0 0 0 9] i2 1 CSVr.fcdfc, ^-^StgB 

BA^6., n^.^7^C O^^rbTSiatciEIS^ftfc^^'J 

7^if»^B0^> rL^i?^C0 5:^bT, ^-XSI 
BB^^iS(CE^-rSwii{C<t -<-^*^BBtCB 

4.- 2004 12 07 14:09 
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[0 0 10] 

[ooii] f-^as3Sffl^fcv-^^D 
y?mw*xjj&*. i«f©^* i ;5"i'-tf»«B0ic-r 

ZCDtztOs *ty^>f1f*KB0©*;**l 

n > ^ (i, l #© v — .x ^ d y V ^ © * * U / \ 

[0 0 12] £tz. ^t'j3>hD-7lt **U*3> 
i-^JIil. 'J >^i;Uta&Sr-^8S 3 i:« Xts 

0 -r i. - 1 we g s «^#* v * «»© ^ > ^ * *j» 

[0 0 13] 121 icfcl^ ^tU3>M3 

1 0 0*»6HMJiSttife*Dy*tt, Th'V^o? 

> MM3«fcW5*— n^^^C 0- 1 Sr^UT, 
^€U^a-;U 0- l&Vb 1 0 - 7 tSltHbfc 

:n^*C0-l;fc.£tKC0-2£tf-b 
t, ^H^aHH 0- 8&Vb 1 0 - 1 5lZ$\% 
(HbTs f-i'liS^t y 3 > h d-7 1 0 0 CSt J: 

> ^ & D ©t 1 -* £*f ^ -M- 5 ' h x. ?> ti 
5. b*>b&* s ^ «6*©«U«C*i>ttt, Mil**©.* 

< & 5 V > -5 Fp^M^ A s $> o 

[0 0 1 4] *^©iS5tt, lM^MSfc*)©^— * 
[0 0 15] ^fcs #fSW©flM>BWO:, r»> hD-7 

t 'j >>x^ a ft«flt-r s c: t eft 

[0 0 16] *IBW©S6fc:ffe©Bfl«ja:, «»© 

Xt'j7-f -if£4&&&1ft bT 'J >y h D 5?-SrJKfi8"I 

[0 0 17] 

[il&i*tst-»©-?g] *#ga§©sa*itt, * 



»«±tc % ^^ft^bTlSg^ftfe^'J^lfS 
.fctfB.* t'J?^ *flS«fc«*:**i&«ft©.* * 'J 

d y^isjiwsG^y ^ri-efeoT, HufB/^y^-- 

ft, *<D—1j(DmiZ&m<DA ^ U bfc 
Sg 1©^ y ^1f»Kfcs ^— ^*«±©^2©3^ 

^^(c^»3{ttte.n, miiB^i©^ ; ey7'f-y''ffiSi:« 

3 «fc 5 •€©— 73 ©<&!)£«»© ^ 'J ^ 
10 ^ji-;i/ftJg*Lfc^2©^* y ^IfMKi:, mJeBfB 
1 ©^ y ^ -Y if*t6±©M^i:Hui3^ 2©^t'J7 

15 ft^tfff^t^s ftuBBiB l©3^.^^$r^bT, iulB^ 

lc^f 'j7^ if at6C««* nfcj* * U a. h 
«*8flR*nx ^kV^T^ fi*£S^ffl:3*^*£tf-bTs 
huIB^ 2ffl^t'J7-f if »K t««* ntz ^t'Jt^ 
— ;i/fc«*SBWi*ix^ t^o, tfciitjSBT 1 -*^ 
20 * s x ^2©3^^^ftYrbT, ^€U3>hn-7i:8 

[0 0 18] #$8H§CJ;ftfcf, »^i^ffl3*^^e«fc 
25 bs ^y ^-f1f*«©aS^ftli^^-B-S 

[0 0 19] nv> Ki^A s . 11513^2©^^ 

•J 7 4-V&&Lfcxm-gi&3fiZti, HuIB^D^^Sl 
30 A 5 , HuI2^2fflr3^^^ft^bT. ^tU^VbD- 7 

D «y ^ Slfc «tU ? BUlB7' Fl/^OY> H jfgtt, ^ 2 © * 

[0020] *^w©»* bv^||^s«al^c4ba^Tii^ $ 

35 <be, iulB^<— ^*S±C, suIB^^y a> hD- 
«fc »)$iJ»$ixS^-r y-^Sli^., Bt^-f v^-JctD, hu 
Ifi^t'j3>ho-7* ) e>0r-i'i!A s v huIB^ 1 ©^ 

40 «<pji©7^— ^soism^-shii^n, SutB^^yn 

> h d— ^A^©^— ^-f •y7^*5<tl>*^ 1 ©3^. 
^^ft^bTv buIB^^e y^-— -v ^©MixiwD-rf^ey 
■?■©— 7?, HtilB^^y-3--^ b 

^©fBin^©^^ y ^E^i— ^^^©t 1 *— ^* s , ^2© 

— v (C ^ x. tl 3 <fc -5 e « fiK $ n T V > £ „ 

[0021] c©ms««ej:n«> jx-r y^-ftwoife 
so a ty a > h a.— nfci^-©<f^ft ^ -r 5 
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ft (t:>ft) *»^S*4cfc#pliEi:3ttS« 

[0022] *ftw<DBmt, ^-v*s«±tcE 

* * U 9>f ifMRC»*£ftfc««©^ t« ^ 

»*Ufe-* J E , J^>f1f*R*#U HuI3^^Un>hD 
^—*»ft*tr«^**^ BuEn-^^S^UT, guE 

* * y ^ >f if aME©as nfc ^ ^^^^ 
mmzti, fro, 'j>te<t&mm5 : —#mft, hue^* 

^^S^lT, ^€'Jn> bP— ^kSa«*ixSJ:'5C 

nfe c i: zftrnt? sv-^^d^^ raws;* ^ 
[0023] c: cdsbbsk: «tn^ ^ty?^ stg©* 

fro, **y^>ftf»«©«<S 

[0 0 2 4] **ra©glJ©*^EjB«K:J^V^Ttt. ^ 

gtS±£gES2ftfc^y ^> bo— ^h, ItuE^— * 
*«±lCx :3***«^UTE«Sftfc^'J^1f* 

t^j2.-;i/S#-r^^^U3.^^ b4:*«ll*.fcV— 

*««ufc**'j^>rtf««i:* Bui3^^u^>bp- 

i>^^f y^t£WU hu§3^ j & , J=3> bn— ^frS>cr>, 

E3*^*£^UT, HuE^*U^^1f*tR©*®K:« 
«<*ixfc** U^E^i— ;i/i:JlH*Sf«BSn. fro. mj|B 

zr-#u&, BuiB^^^^*5«t^«uia^^y3>bP- 

^-;b^)il&ig^2ft3^*^ HU§B^^ey 3> bD 

It, ^^yn>bP-^i:^$ns±-5ti«^$ix 

[0 0 2 5] 9J©JtLiftfr^Jt«fc; >**R-t 
icEB^nfc^^E y n> bP— iuB^— **4£± 



y ^ if*«K«ttsftfc«ft©-* * 
-)\s*mir Z * ^ y » b i: £«B;L fc y — * * n * * 
[Bj^^-t y ^^^A^43t>T, ^^y^-^^btix ^ 

?>n, *<z>— ^cD{PjicaftoD^^y^E> ? j---;^$rJiS6b 

10 -t^i-;i/ft««L/&»2©^^y^>ftf»tRfc, fiuE 
il©^€U7>f if «R±<D«^»i: buE* 2 CDX y 

^>fif«tR±©*riJB-rsis^sai:*> ^ti-etitSM-tz 

15 *fc©g^fre>St^ BuE»l©^^y^-f 1f»*EC» 

tESfttffl3*^**^UT, IBB* 2©*^ ^-f If* 
tRKlJSfiSn&^t tf^a— Jbi:«**l*S*U fr 

o, >pu< £&mt?>T-&mtiK m2(D^^^^h(Dm 

[0 0 2 6] ^1*. ^'Jaz^Ht **tR± 
o©:n* Steffi tHtfttfcJ'U ^<^*H 

U5>f1f*«ft*U ^P^^«, 7b^70V>H 
25 ^iWf 5 — -j'lRft^trW**^ iufB^^^^^^S 
jSfrftitrf, BuE^^Ey^^lfStROSffl^lSttSiife 

^z/j--)i£m&mwi2tix, fro N '>*<h**uE^ 
30 -^«tfr> huE^^^^ tcfltoojfcafcttrFfti^cii 

[0027] **^8©S'J«)*^EE«^*v^Ttt. v-^ 

^yjL--;bi:^ **R±tcEB£*xfc* ^EU ^> 
35 bu-^^^dix., BuE^^y^VbP-vfr^CD^P 

— ;i/tJSifeS^*nT n ^ ^'jflrii-r £ £ i: 

Hu63ffla©^^y^.— ^ htpot^to^^uty 

40 3.— Mz.ffi$i£ti, fro. liJE / >^< fc^HuE^— 

fr, m^o^^y^^i— )im<D^*?#*ifrisX, m 
m^^ } )^>h^-^tm^n^xoizmm^tix^ 

o 

[0 0 2 8] c©S£Sfi»»t:«tntf, aiscoy * 'J 

7 s - * m & * £ % fc *i ^ * it 2> C i: *5 rJ m t ^ S o 
[0 0 2 9] ^fcv **W©gy©ld6JIB«K*V^TH:, 
V— 7. >7 n >y ^ * 'J v^T^Att, JiSa«fiS;©S 
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itutB^U 3> hn— -7*>?>©«^i&!l£\ Mn* 1 ©^- 

SKWilli 2 CD* -Y ^^tjgi^^^Xfe^'t'J r*© 
^ ijt^a- ;K:r- *£#£i£^ <£vfcfc> dft* 1 

6 f— * # «e» a 2 n -s <t a C #t £ ft X V i 3 = 

[0 0 3 0] C (DmffiMfflZ itl«> £8 1 ©* f v 

[0 0 3 1] *Sfii»ffl$£C#*Lo£MB*fc: 

-f y^X-tb-oX. iuf3^"E U 3> hD- ^£<fcS$OTtc 
SuiB^^'J^V ho- 5#"£©{i^S§li:gM^£ 
ftjHifli:, Hu82^2©^-f y^-sfcv>ttSg3©;W y^-fc 

[0 0 3 2]§£Wis U^^SS^WC*5^T 
tt, fulBSg 1©^ ^iSiU^©^ 2£ 
t, iiulB^ * 'J 3 > hD-7l^W>f >t— 

[0 0 3 3] gt&> StB^.fctfgHfc:** 'Jtya-^ 

* BUM- w"5jtt& ^tU7-f if &b* ») f* if s © £ am 

:x:zy h©*^y^1fa«&§ttA*xT> 

sttp^wf an* s<-xm$.±(DM?$ l 

fc--3©iE&©-5*>, — #fcgE^£*u iuiB^- 

^afgfr^fufSgttPST-StFSill©^^ itulB- 
^©1ES§1©?*>> flb^kSStt^n, fro, mjfB-^-^a 
«fr 6. IWBSI* P * T-iSV« *2(De>i:SIi, buIB 
^*U7-f 1f»|gfr#£?«©i:£fc:Su sufB^l©t:> 
43«fcU^2©t:>£:frg$4bt\ cfttitK Huie-o 

©sift#«sawc»i«*n» fr-^ HwtB^y^tf* 

tRfrSarstifcfcSCtt, SuffiSBlotTVi:* buIB^ 
U v-f +f*^©*®±©fs^i:* J «S,W{-^^n2) 
ffS2©t:>£:, buIB^U 7^if*1fi©&B 

[0 0 34] C©<t^tC=J^^^Sr«E!c-r€.Clh(CJ: 

©BKfc* t> 'J >^ r#n^-frff2fi£°J#£i:fcS. 
[0 0 3 5] 

[^W©H5fi©^ffi] WT, atftEIB^MBLT* 
W©Hffi©^®Jc-^^P*ffltUi^S:AD^.5. El Hi, * 
?g(»©^ 1 ©JHi©ff^£frfr & V— D y * IU815X; 
^'J->7fA0^itl, 0 2t£, ^1©^JS© 



[0 0 3 6] 01£*i^T, 02 1 tffltmi&&-5Hz 

it, [Bn^ffcttu 02(c*jv->T^ @2 ozmtmrfL 

05 ifflV— ^^Dvf ra«HSCy*'J^?Att, -^-^a 
$gBB±tr|EB£ftfc5& 1©3*<7*C 1 Sr^-bT, S 

2CD3^^^C2^bt. Si»^|pltieig!$n&^2 
®^ ; E'J^-tfai£B2i;, ^©^y-T^lfttlKB 
10 1 i:SB2©y^U9-ftf«gB 2 S««aSI«ffl 
:n***C3i:£<ig;L-tv>S. ^©v^Ahlitf* 
ic, ^-;*»|£BB±£fcfc N ^t'j3>hD-7l00 

fr»tte>ftT»r*s (i2#i) o jBio/^'J^-ftf* 

15 i— ;u 10-1&UU10-7 A«g$tl, ^O— 

;i/i:»*^t>-B-r\ wto^t'Jtya-fl'i 0-8^ 

V>b 1 0 - 1 5#iag£tlT^£o 
20 [0 0 3 7] *HSE©^ffiC*A»S V— ^ >7 V v 5 
5$,*^<)*>X ; r&KXi&m£tl2>* ; £')*:V3--^l 0 

- 1 b i o - 1 5 ^en^n, ^fge<j{-tti5]-T- 

$>5*s v ^t'Jt^a- ;H 0- 1^CV^L1 0-7{i, 
0 1 feiSaST*^ 1 ©5-f 1f««B 1 
25 tLS©C*rbT, ^^EU^E^i— ;H 0-8«tV%bl 0 
-1511 2C/t'j7-f If StSB 2 

[0 0 3 8] ^1©^^ U^-tf*1fcB lCi3V> 

T(i> TiP^JUt, ^iJ^iHU0-l«;l>ll 
30 0 - Itm^fl^, ^2©^^EU v^tf»^B 2tC 

L10-1 5* s 3is$ns„ 

[0 0 3 9] 02CSt<t7t, Z3^Z*7 C 1 tt, ^~ 
^*«BB±©/ ; E l J3>hn — ^ 1 0 0^?>©^D>v 
35 ^(CLK)fg-g-, r KU^ • 37> Kft^«tU t «#ii^ 
^©7-"-^$:, il®^t'j7'fifMBlCfiit5 
fe©lCaft{t5.ntV>So ^l©^* 1 ;^^ +fai£B 1± 

KlxX ■ 3?> h'HS 243<tU f 7 t — ^«ftS 3#Stf, * 
40 tl^tODK JIR^. ^E'JE^iHUO-l^blO 

45 [0 0 4 0]HSS^ffl3^^^C3li, It©3^^ 

V— yjl-PF P C(Flexible Printed Circuit) 
©£-5fcpJ&'ft£fcoT^Tfe&VV Sfc^tt, — ^©^ 

tu7-f if aR©rtgetcs«>a**tfeFP c fc v ffc&© 

50 ^ ^E'J 7j^Wfc^m*$ti1Z^*'!7*}d l Z&*), W&. 
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[0 0 4 1] ££s »2 0^^EU^-f 1fSt6±t:B:. * 

ix>c3v>K«s 245cta c 7 r -^«s3tfiEv, ^ft^ 

Jip^fc. ^€Utya-;H 0-8&^L 1 0- 1 
S4KB l^ntkC* !B2©^*U9>ftfJMRB2C*t^ 
D^^jRSU • 37> KIKS 2*5 J: If?— * 

[0 0 4 2] *l©^*»J^>f IfStRB 1C*<^ 

^***c i hKDm&frbmvztvvtus i 

llfTl^c 7Kl/^ • 37> K*gS 2*3<tIfSii^ffl 

f-^ts3feiiiii:, ^tu^ya- ;n o- i £S 

-7K, I*»«*n&«, »SJgMffl=3^^^C3i: 
<DgU&3:T*MlfT^£o 
[0 0 4 3] m2<D*"E*)^>(1f&WLB 2tC;fct>T> a 

ty^ji.— ;H 0-9^1^110-15^ Jll&g^ 
2ftfcSL *2©:3***C2fc©g^*TffiIf'ri* 
S- «S&»/8?-*«S 3 *>Ej«£, ^*'J*ya- 
;H0-8&^L10-15^ JR*«BRStifc«^ Mi 
2<£>:n***C 2fc©»ja*1?iElfT^S 0 TK 
• 3^>K«S 214, ^€ij€yi-;i/10-8ft 

v> u i o - 1 5 £.m#Btm£tiit&, m^mmtstix^ 

[0 0 4 4] m2(D^*t>* C 2fcJ\ ZuytrUSlh 
(tt»tHUffl) ?-**£S 3 fcSSttAixSo C<£>tS2 
<Z):3***C2£^LT. *ny*(CLK){f^:fc4I>V 

^u^E^i— ;i/*6^ai£ftfc?— ^^';n> 

1 0 OtC#£&ft%cfc5£&oT^£o 
C2t(DmM±s ffi D«Siifc^o^**S l*3«fclf? 

-^«is3*sffi^nT^s^ jn*gtci4, -ti^^r^^ 

[0 0 4 5] CICDcfc?^ ^^'JWa-;U 0 - 1 
OU10-15^©, ^D'^ftSl, 7Kl/^ov 
>K*8S2*5J:lf?— *»S 3<0E»1I». E««*3J: 
IfKJft-f >t:~^>X«4|5]D^^^4a^^oTl^o 

[0046] z-cD&o^mf&zntiv-^zuyzwm 

ICfcfc, ^^EU^E^i-^tlJSSJ^tl&DRAMCD^^EU 
T**feJX<D*>f x V*fcL*>UT, RAS (Row Address 
Strobe) . CAS (Column Address Strobe) > C S (C 
hip Select) ttifco«HB«*Z)->— 5r>^*3J:lf* 5 



[0 0 4 7] {%tlfr<D**:VEz/3-— ;i/(DDRAMlC? 
— *«:*Siitr»S\ "T^fc^x 9* b •?— *(write 
05 -data)©»-&£H\ U =i> hn— 9 1 0 0*6*D 
y*«gS l*5«tlfr Kb^ • 37>FIS2»T, 
»D^^fi^*54IfTKV^{f^^ HfttcairtSil 
So fc£U ^^EU-t^i— ;H 0K*3V^T, 

10 (4, ;fr:7-fey bi:L*I\ Zuvtm^tiTYl'Xm^t 
CDHt:{4fflpS:^tT*5<c 
[0 0 4 8] ^^ l J3> 1 0 0(4. ? 

ynmfit&stam^icit, *>>-fe*y b^ur. zuv*? 
[0049] ^^»j3> ho- ^ i o oftzmmztitz 

20 C 1 £^LT, ifiBl±©E« (*o**»S 1> T 
Kl/* •3V>K«S2i3«fcIf?-*«S3) 

[0 0 5 0] fiin^CD^^EU^E^i — ;i/©DRAM*6 
?-^^^m*r»^ -r&fr*^ U-K-?— *(rea 
d-data)GD*§-fr£*K ^^E >j3>bD-7 1 00*6* 
30 n^*«S l*5<tlfTKl^^S2&ffli^T, *p^*{§ 

[0 0 5 1 ] ^iSfS^^EU -t^-i— ;H£(Z>DRAM* 
6?-*#3SUi*il4*>f 5>* r tt, 

(DRAM) fc*ny*(CLK){i^#A;fr£nT*> 
35 6, 7*-b^«fMTac««T-fcSo — IttUx 1 0 OMhzTf 
IM^tSSDRAMOa^ vICOT*-feXB#P^Tac 
(4s 4ns&UL10nsT*5. 7*-fe;*B$HTac£ 

ttigaufcsu^ ?— ^^EU^E^i-;i/*63aiUi 

40 [0 0 5 2] ^^'j^yaHH 0- 1&<^L 10-7 
©M*X**6i£ai*n&?— *«4. ?— **|S 3*5<fclf 
atR»»ffl3***C3S«T, $6tC^20D^' : EU^ 
>f1fatRB2..&jiiib*:^3^**C2fc^U ^^e 
U^E^jl— ;i/l 0-8&l>L 10-1 5©Mn**?>^ 

45 tti^tlfe?— *(4. r-^8S3$:IoT, n^**C 
2^ji"TSo ?-*i4x ^^**C2$:^T, 

p< U -=E S/ )l 100OU-K ?— * A±?iffi^ Data/R 
eadfc3tr 5 - C: (4, ^ ^E U ^E is su—fi<D 

50 ^Lt> /tUEi/x- ^l/l 0 0(D^-( h?— *5^^Da 
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V-X*D'y*HW3t*^ v2/:«fc4J.fctM^'J h 0-1 774 2 7 



ta/WriteC &§'Jji-f 5 -ft £ 7 s — ^ liHSfi^t: &M 
[0 0 5 3] ^^'J^eya.— ;i/©fijix<)»*»?>Stil*ixfc 

[0 0 5 4] ^fcs *t U^-fifSKB 1<£^«:B 2 

-Sf*?.. Ifcibt^ ^€U3>hD-7l004»t, 

€'j3>hn-7 1 0 0©CLKINSg?HMS^D^^e 
f^fflUt, 'J-Ff-^*79f'th«, ^$ftT 
V> 5 ^ t U ^ i— ;i/ 1 0 (D^'P\Z «t se«K13EKFH© 

n> hD-7 1 0 OfflU — Ft 1 — *©#-f 3.><7*S§:lt£ 

[0 0 5 5] *^SS©^{c*>V^T{±> ±*iiLfe<fc-5£ 

Ci:#qJ1t£fc&3o CftCi»3s *&if©-> 

*t- &±mzmwai&te* ^ 'J ©^iSrti^^-frS C £ 
ifiX-i, ->^7 1 A^:{*©ttt^(R]±^-B-SCi:ASnj|6i: 

[0 0 5 6] m i<D$m.<DWM£.* i ipz>>^t v v 

-XCSSTL (Stub Series Terminated Logic) 
OT, * 1©** 'J v -<1f»*B 143*0962©.*^'; 

£*g*4-f -Sil-n-©. 7HI/^UOSPICE^5il' 
-^3>«M13t^t. 040:. 

[00 5 7] 13 ic*v>T, tg$Jj£fcfc* €'Jn>hD- 
7©tB*>,6 (S) , flflffl^'J^a-iH 0- 

o©^^Ub:> (bi) , istlo^t'Jt^-A 

10-8©^^Ut> (b9) HXXfmi 6*1©^ 
U^a- ;H 0- 1 5-^t'JH> (b 1 6) T-& 

2>. -eft^n©^-e©jft^*H t(S), v-(bi). v 

(b 9)43«tt>'v(b 1 6)iifcoTUA&„ ^3tC^-Tid 



•nib a. fi^soBtiu (si, S2&^ 
iiS3) £ xarc&ttri- s & to^atc pjtfeT- & 5 c 

[0 0 5 8] *^jt©J&«fc±nti, tt#©»J«UcA>*» 
fc>^^ J;>)^<©.rf J E'J5'fira6K, feints, 
© 2{£©* * 'J 7 -f 1f»|gft«f«-r* - fc#BJt&t& 

[0 0 5 9] ifcK, *#5BB©SB2©gtEMS©J&!BK:a 4 3&»4 
y — X ^a-y^ (hIWS;^ ^ U 2±lz-?gWiW*)mZ- 
s„ H5tt. d©nss©ff^{c^*^y-^^D^^l5l 

15 MA^^V i<'?.7 L 2±CDmf&*7r^7V '^^t^7A 
T-fc&o 0 5 JC&^T, E^JC^-r^Uv-^A©!^ 

©^ 'J i/^^A©^ffi{i> 0 1 ©&©£:|b]— T-fe-5o 
[0 0 6 0] 02tC7jvr.£-5C N C©y— ^^p^^Ir! 
20 W^^EU^X^Att, *D9^8S1#, 7Kl/^« 

s 2 i: ih}« iio^tu^-f ifttMB 1 , wm&m 
m^*#* 0343.1:0* 2©** y ^'f-tfatRB 2 £«i 

t, 3^^^C2KM5-i:'5;<> fi-&*$SSbT^&Jra 
T*> ^ 1 ©HBE©^t:*»*»5 p< * 'J ^t^A hffljl L 
25 Tt^-So C©HJK©^3BC43V^T» DRAM07 

3>hD-7 1 0 0©<7Dy^©MIS$S(v t-'fetJ*.. K) 

30 [0 0 6 1] ZLOmoK-mtfLZtltzV-^Zuvirmm 
SC^^EU^^^AtCiJV^T, ^ty^a-iH 0-0 
i&V^LlO-l 5©<5JtlA^C7-*— ^S:«§3itr*^©# 
miit, % 1 ©*S6©ff$^©^ ^ 'J v-^t^A h|a]aiT*$> 
5„ cntC^LT, U^S?a-;H 0-0>&V>Ul 

35 0-15 <Dffitii>>-tp h^— 9 ^m^m-rm-^<Di^miz-z> 

[0 0 6 2] C©»-&C*», *-T, ^t'j3>hD-7 
1 0 0(i, povtms l*J:tf7Fl/^S2C, >d 

T^-feXBtF^Tacfcit/gjSbfc^tC, 7-'-^tt> ^^'J 

j. — a> ism ^ n ?> o 

[0 0 6 3] ^^U^a-^l 0- l^V«b 10-7 
©Mftfrfr&igmSftfe^-^li, t^-^^S 3*5^0^ 
45 3S«SEttffl3*^^C3felit:x ^^13^2©^^';^ 
-Y-tfft«B2Sa3Sbfe«K:3^.^^C2tCjgU p<^E 
0- 8^^b 10-1 SWMtLA 1 *^^ 
tB^nfeT*— 5 s — 3S:iioT, n^^^C 
2iCj*-TS. 5 s — a^^^C2$:)gT, 
5X) ^ ^E U ^Ei/i— ;i/ 1 0 0 © 'J — Kt 1 — ^ AijiS^Data/R 
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eadic38"^^>o 

[0 0 6 4] HuiEUfei^^, DRAMcPT^-trX* 
1 0 0 D y ?0«jS»0«eS*4^tt»fS» 

«; 3 > b d-7 i o o d f * *«v^t, y — f 

A^aB^Data/ReadHillit Lfe^— * 4 5 

U3>bD-7l0 OOrtSP^n y&lCT'? 

<E>T% ^€USc^UlL (^€U»J-K) CDA*@KCD« 

[0 0 6 5] c©msa>J^«Kctntf^ ^^EUnVbo 
1 0 ono^nv^^E«WI*5#ttk3fcO, 

[0 0 6 6] W:, 0 6 4#HL^ #$80J3©*3©^ 

McDjK«c**ip*y-^^o y^raaB^*u *>^a 

[0 0 6 7] 06[:^tJ:^:s ^©HJE©ff^^^ 

X*1bZ>o ^t , J3> hD-7 1 0 Ofcttx 

- * ffi ijiB^Data/Wri te*5 «t Vt*— * A**? Data/Rea 

ig^) Data#Kt*£ftTOSo ^-*»1RBB 
T^-^Atti^Sg^Datah, 3*^* C 1 GD^-* 

v>s 0 cicD^-r M/^swoa, ^^'j3>bo-7ioo 

[0 0 6 8] *>f y^SWOtt^ FET (i^MSh7 

a<b©fe»tC N 0. l£lTT?fc*. fc*^ — 
U^E^jl— O-lftC^L 1 0— 1 5©raniMEP>e>Sfc 



05 ^HBHS^'J S/y^ACJSWt, ^^'J^a- ^ 1 
0-l&^L10-l 5©raft*K^— *£»&&tr» 
^tt, *4y^SWl£, *AtB#ttffl>atai::3* 

^ * c i ©^-^irs 3 fcssas-r s ±3 c«jjfc*.T, 

/€'j3>hD-7l0 0*&^P^^«SK 

10 *S2;fc<£T>7 :r -*^S 3%m^X, >Py*W, 7 

^tU3> hn-7 1 o o^^stH^nfc^o^^ 

15 LT> MSB 1±CDE» (^P^£tS K 7b*b^ * 
3^>K8S2SJ:r>T-^8S3) *e«U 

20 [0 0 6 9] tO-S^ fRin^CD^^U^^^— 

7 s —* BU ^^'j3>hD-7l00 

^SW0£, ^— ^Atti^^Dataiin^^^C 2©r- 
25 *«S3fcft8«t5«tiCfl]!!l*5. 

oT, y^SW0£13!3&£T&cfc^o WUS-T^^^ 
U ^6 ^ a. — ;i/ 1 ^ p y $ (CLK)M^^A^ $ tit * £ , 
T^-b^WFBTac«(t«iHb&»«c, ^-^tt, 
30 ;i/*ti36ffi$*iSo 

[ 0 0 7 0] ^^'J^a-M 0- 17&V^L1 0-7 

35 ^^EU^^jl— ;H 0-8&V^b 1 0- 1 BCDfflX 

*^C2fc:3i-r3o $e>ic, ^— ^tt, 3^^^C2 
tiXWXJ ^^SWO 5iT N 
A£a*5g?Data^i^^-^o 

40 to o 7 1] m3(ommcDBMiz&^Ti). mzvmm 

* □ v * cd Jli£S<£B&{g2&& s 1 1 iilB&fgSWfcO 1 1& i> 
45 710 OCDrtSP^n ^y^feffli^T, AttSirffi^DataiciU 

[ooni c©njfi©j&«£j;ftfc£> >t hex 
—7 i o o cd? 1 —* m^<Dt$ttm¥fH^z 

50 7^-^^^8/W Mbyte)GD*§-&£x 
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V-X^nv^raJ8SC^ J E'JS/a^feJ:T/y ; E , J3.=:v K #H¥1 0- 1 7 7 4 2 7 



h^— *ffl©*?fcU— 1*5*— *JB«D*refc*aHi 
ict&ttSi:, ^ U n > l o 0(cti, 12 8* 

> (£j6 4*) % #SH"t-**Jl 9 2#©S^#,i:>gT•;i5 3 
;t>^ ^HJteOJK^iPiPS^^U^V hu— 7 1 0 OK 

•V^SW 1 ©ftJWI^ffi© 1 ^©^ t#fc*lfc£S t) S. 

|J n> hD-7 1 0 OO^vir— ^ODit-f XSAliki'h 

— 7 1 0 0(Z)37 N$/h$<-r5Ci:* s T-#?>= &4b\ 

±ettttic«v>T. y7>i«e>tt, ft^-^vKt: 
>]±#2 : l LTltff Ufe. cftHu <l*§©i:±!5BS 
LS I^v^r— SXDHBSttiM Xfc-ecDgfgare 

2 : lffigT-ifeSo 

[0 07 3] ^C, H7*#«bt, *$SW3©*4©£ 

[0 0 7 4] (H7lC:fc^Ts m 1 i5 .tO® 6 t |ej l^^fiS, 
X^AC^MRtiu 1112 1 Cw*1S#©*©i:H*T?fc 

1 0 0^Jf«6bfc-^-X»SBB, 3*^*C O^itf 
^^EU^-f IfaWRBOSfllitTV^. ^*'j3>hB- 
■5 1 0 OtCii, 7=— ^miJvSs^Data/Write^itKT 1 — ^ 
A^jJS^Data/ReadODftt) £ JC, t 1 — * A£B*>Sgffl©ig 
? (^-^AfU^vS^) Data*s|&(t^nTV>So £ h 

isHtt:, ^*ij7^ if i o o#>e>©$j$ws-9 (m^n* 
-r) t«t?)«jt)«iie>ti5. -f&t>^ ^-f^T^swo 

«\ ^ t 'J 3 > h D-7 1 0 0 A»6©MIif t l/fe* 5 
ot, ^— ^.StgBB±©y * U n> ho — 7 1 0 0© 
5*— *AUi7jSffi^Datai:> ^-^©ielflSST-feS^-^ 

iig(S3-T) a^t*?*— 35 s -** 

(S3-R) ©Wt^gltS. 
[0 0 7 5] rn^^COii, *Dy**& 7h* 

• nv> KMU r-*«*«ttF7-f y^SW0ffl©ffeiJ 

[0 0 7 6] C©HS6©^fflt:*»*5 V— **Dy^|IJ 

&t^u io-i soiffitifricT— 

tiu X>f s^SWOfcs 7 r -^Affi^iS?DatatT r -^^ 

ft s&T-fe s^— 3 - t i: z&m-t %> «fc r> 

T, n:/ hn.— 5 1 0 0*>6£ o y PUS 1 > T 



^ ; E>j3>hD-7 1 o o^e»^m^nfcf o^^{t 

^t'J^-f IfStSB 0_h©I2$l (^D^y^^S 1 * 

[0077] f5jn*©^^ ;i/*»?> 

7 s — ^*tt*ttl-r»&t:a:, ^ti;n>hD-7l00 
10 HU ?n'v^SSl*il) t 7Kl/XS2(: > Zuytm 

t^SWOS, T^-^Atb^jSS^DatafcilftjiESOT^-^^S 

^D^^«^43<tVTKU^(s^©jitii{c$fei:o 

^^(CLKKf^^ATJ^tlTA^^ 7^7 
**B#IH|Tac;£l*«iau&«Cx 5 s -* B\ **>J*3> 

[0 0 7 8] ^t'Jt^i- ;H 0- 1&VM.1 o-i 

20 bcD^ti^^mm^nrz^—p^ T-^iS3-R 

Slot, 5 s — *tiU ^-f -y7^SW0i3<kt>'n^^^C0 
SIT, /f'J^i- ;H 0 0©At±l^i6B^DatatCiS 

[00 7 9] #HSte©7&J8£ «fctl«, ^-^»tSB B© 
25 «9«i:^*Uv'f-!f»gB0tS:»ai-r5fc»©3* 
^ ^ C 0 © t > Sc £ M'J> $ # 5 - 1. A 5 nJtg i: & S . 
[0 0 8 0] ^t'Jt^a-^l 0-0'SV^ 

b 1 0- 1 S©^— ^41^8/W h(byte)©^tc, g£ 
*S«ft:43V^T % r/^^^COli, 'M<tfel2 8* 
30 ©{f^^ST-feofc, $e>{C, CfttCfiffiffl'J 

«9- ^>Kt:>JtS2 : lktSk, 64*CD^^ 

(i> -^l+T' 1 9 2#©t>#'i:>g£&oTt->fe. -fit 
35 *fLT\ #SteE©JfcJS£43^-tfcJ:> ^*©t:>©o *>> 
^7>©8 5tt9Mt •SCii^pji^^^^ 

itsa-r^t K>ti, y^-swo®wj»e^ffl© 1 *© 

®m%k<DfrX-$>2> 0 ^©t», 3^^^ C 0©nX h-S 
40 fi-r-Sfcto©^^-— ^S'J^ <1rZ>^£h^miitzZ>o 

[0081] £tz, m3(D^m<Dmmtmmi^ /^eu 

[0 0 8 2]ifclC, 0 8S#.1UT, *&,W<Dm5<Dn 
45 JE©ff^tCO^, ISiB^SiD^So d©H5E©^ffi{C*5V> 

YifMSB li3itFB2i3«tt>-»«a^3^^^C3 

^M^nse (^.— >>h) 6 2^8^1, i-D 

50 &a BaiC^-ri^C ^l©^-^>y bU 18:, 8-3© 
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V— X^Dy^HJBBt^^US/Mfefeitf^^U i-y h M¥1 0-1 77427 



ffiBl-1, Soo^U^jl — * b 1 0£K 
ttbfc*2©^ J EU9-f IflSIRB 2- 1, 3*^*C1 
-1, C2-2, ;fc<fct>\ aiSS^ffl=i^^^C3- 1 

2^ ^n^n> m2\z^m i (D^WDwrnvLfrfr* 

*<=EU v>f iffitRB 1, B2, n^^^CK C2^ct 
Bfci^Tx ftlCDJ.— hUl<3Dn*^^C2- 1© 

yn> bo— ^ 1 0 Qfi*t>(Di?n vi?^ 
[0 0 8 4] 08*J:OT9^?>l»Pt^^ct9^ ^ 

^'j3>hD-7l00*^D^^8Sltt, ISl 

©jl- y hU 1 ©n*** c 1 - 1 S:iMT N %Z1(D* 
^>J v>Tif»SB 1 - 1 tcj*U ^t'J^HHO 

- o i &u u i o - 7 i fcju&s^tu *^t% mm 
u i o- 1 5 i tm&tgmztix, 3*^^c2-it: 

its. ?Dy»«Sltt, SB2©3*^^C2fr6^ 
— *««BB±£i£rrt\ »2©a-^>U2(Z)3^^ 
^C1-2^1T, SlfiD^U^-ftffflRB 1 -2 
l-itU^ ^U^a- ;H 0-0 2&^L 1 0-7 

S8R«3***C3-2ft^Ut, *2©^y^>ftf 
S1SB2-2CSU / : E'J^^a-;HO- 8 23S^ 
LI 0-1 5 2 WIp&Jg^ftT, 3*^^C2-2C 

1 0 OCD^Py^A^iB^CLKINtcMSo 
[0085] ^€'J3> hD-7 1 0 0^?>©7K1/^ 
•n^>K»S2#cfcV7 s ~*»S3tN *d^«S 
1 iiB&[5]«iCi2B$ttTl>^o 7Fl/WT>KiS.2 
H:, ^2©a^^ hU 2©»2<D,*^E U-5>f IflHRB 2 
-2lC*3l^T> /t'Jt^J-- ;H 0-8 2&1>L1 0 
-1 5 2fc|pjksa»*ix, &V>"P, »-&»«HbTl>S. 

fe*, cnee^Kisi, S2*<t^s3ii sic, 



05 OB:, j?P«yl?ftS l*<tV7KM • 3V>K»S2 
tB*U RI«fc. t^-*$IIS 3&ffl^T, *P***7 

[0 0 8 7] ^^'J3>hn-7 1 0 0^£>i£fcBi*ftfc 
15 ?n^if, 7Kl/^I^<tU f T-^lt m\(DzL 
~y hUl ©3*^*0 1- 1£^LT, 
ffi«B 1- l±©Elft (*o**«S 1> 7K1/XO 
v>K»S2*5J:tf7 !r -*»S3) *te»U *^T% 
S«S^ffl^^^^C3-15:^bT, ^U^MIfS 
20 «B2-l±©E*€rfiaKl,T. ^^^C2-ll:l 

ir^o cm&fi^Bu ^ssbb, i2® 

a-^bU2©3^^^Cl-2^lt, ^€';7>f 

ifatsB i -2±<3DB»*fi*uT, tshi^ mmm 

ffl3^^^C3-2^Ut> ^^U^-f1f*tRB2- 
25 2±<JDffitt£e«-rSo =fe*> *«^-H^Hu «ntE 

*lCD^^bUl*«tt) 5 «20^^hU2©* 

[0 0 8 8] MJi^O^^^^i-^DRA 

1 0 0a>£*D***aS liJctt^TKlx^S 2£ffl^ 
35 Tn *Dv*«9*J:tF:rl*lx;**^#, Hl^fcffi** 

©3*^*C1-K C3-K C2-1, Cl-2, 
C3-2^b^ ^^6 «;7>f IfM&B 1 - K B2- 
1, Bl-2, B 2-2©fg"^ia*eJRi"So 
40 [0 0 8 9] ^jSt^^^'J^^a-^DRAM/iP 
£:r-*H:> ^P^^ff^A^^tiT^^T^-tr^B# 

figtC, 3^^^C2-2^bt, ^tU3>bD-7 
1 0 OGD^— ^X^ig^Data/Read^jgt* i>« * 
45 D'^HISlfceilLfe^Dy^ti, 3**^C2 

[0 0 9 01 Lfe#^t, ^CL^^Airffi^CLKIN^^- 
50 ^^-TSwiltf^S*. 
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[0 0 9 1] *3U£o>B!ik: ct ixtt, ^t'j7-f if* 
[0 0 9 2] fc4b\ ^-**§U 7KU^- nv> K*§* 

iz, ^^U3> ho- 5 1 o o^hcom^m. 

*y^ft*©/^ F7>f 't&EflK"*~*it£&t\i 
fci:^.«. Sg 1 <D3.~v h(V3*?# C 2 - 1 
^-^SJSBBteA^fcteH^ ±i£bfc^H^-Y^ 

o^iftWSriDiSo £<0|gffia>^!BK:*3^Ttt, -HOOD 
y5 L SWli5 < fctfSW2 2£ffll^ J*>i?%W&Z.2> 

cfcMJ:^ ^^U3> hD-7«? (t:>) 

«fi8SS^tt, H8*5«tVia9^-r*6©|ISfi©^JB© 

1-1, B2-1, 3***C1-K C2-li$<fctf 

^bU2(l ^U^>f IfSlfiB 1 - 2, B2-2, 3 
*^*Cl-2, C2-2i3J:t>"*teSMffl=3*^^C 
3-2*>£«J&£ft£o £fc. ^SfiBBCtt," * 
-Y ^^SWli3J:tKSW2^iS:(te>nTl^o 01 lit £ 
<D$gB&<DBt&l£ 5 ^ »J iy^A(D^—^mS 3 CD 
S^S^^ny*^*^/^ B12tt, Z<D** 

2©g^t7Py^^t^7At'feSo HI 
*5i^T. ZxiyZU&ZXF? Y\s7 • KIKtf^HK 

s*u ^(d-Jj, mi 2ic&^t, ft 

[0 0 9 3] El 1 0 *5 <fc El 1 1 £*vr<£ 3 * 
*t6BB±CE»£ftfc*-f y^SWltt, ^^Un>h 
D— ^ 1 0 0(Dt— *&±^?Data/Write*>^«&^ 
ffl©^— ^lCD^-^^hUlOffly©^-^^ 
^fcfc» 2 CD^-^ ^ h U 2 <Dm<DT-ZU<D--J5h&m't 

fflOO^iiiK-eftS^— 3- 1 Rl£W£!S2<£>.3-- 
y hCD{pi|CD'j§SSST-$>^^-^^S 3-2 R<£>Mftrt>- 
^€:U3> hD- ^ 1 0 0<£>7=— * AT^Sg^Data 
/Read-xCD^— Cft6*-f *^SW1 *5 

£tfSW2t£, .it'JX/ 1 0 0fr£di*i£ft£ 

hws* (K^-^r) ic* sworn* &ft*» 

L0 0 9 41.X>f *^SWltiU A-f *^SWl;fr£:x*^ 



* c 1 - 1 ^sKJs^-^iaofis 74 ^^sw i 

£>£>=J*^#C 1 - 2£T-Stf£^-*^ll£t#i8& 
3?L<&£ -fc-SfcEilSft* A>f*3 1 SW2fci:, n 

*^*C2- lfrfcyW y^SWl SfCD^— 
05 i:> 3*^^C 2- 2*6X>f y^SWlttf©^— 

^— ^^cDESaS^b<*:!5> *W ^> ^iSItS 

10 [0 0 9 5] HI 2 M^-r^lC, SSBBC 

*lCDji-^ hU HPJ]©T • 3V>mS2 
- im^&&2(D3-—y MJ 2M<DT YV7 OV>F 

15 tt£ftT^£o COA^ y^-SW3 fc, ^^Un>bD— 

6tLS. **-W3tt* X>f y?-SW3jfc&:3***C 
1 - 1 St-itf^T FVA • YUCD&Zti, 74 

y^-SW3*»6:3***C 1 -2^TI^7 Fl/^o 

^^EUrJ> 1 0 OCDSlcD^P^^^CLK- 

25 l*6ttx ^ico^--^ lCitS^^V^a- 

jvmco^u vtms i - i^x.e>n, »2©^d^^ 

ig^CLK- 2^?>(i> f2©az^bU2i:Itl)^ : E 
•J^^a-^ffl^^O^^SS 1 -2##£?>ftTl> 
So 01 2 ic^-Tctd^> r©*ffi©^tc^v>T(i^ 
30 -0(7)0.- ^ h(5D^n^n^> ^D^^SB^CLK- 1*5 

P LLftffi&troy? Y">4 t), ^P^^ff^^r 

[0 0 9 6] C<Z)^SE(Z)ffi«{C*5V^T*, ^ J &U=i>h 
35 D-^^^^tU^^a-Mm ^D*^*&> T 

»»"Cttl 6) T-££o 

40 [0097] cio^o^sifiK^ixfev—: x^d y&mm 

50 lZT—#&mg&£tl, *i>tt. ^tHvi- 
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V-X^Dv^rafflSC^^y^:^b«J:V^ z BUi-'y h ttWVI 0-1 7 7427 



;bfr 6 ^— * Sr^tB-r - £ £ £ c 
[0 0 9 8] ^(D-J5, m2<D3--y hU 2lZ^£tlZ> 

yWy^SWl, SW2*5<fc^SW3£> * ^ "J 
v ^ -;i/0jj(Z)fg^ h ^ 2 - ^ b{R!l<£>fi^8£:£ 

[0099] z<Dmm<DBmiz£ti^ ^unvhu 

[0 10 0] St. ^©HJ6cD^^ctn«> 3rT©fi 

m&iz^x. fi«©»ttx hi: (c«tiii6) 

[0 10 1]«t*\ 9*1 5>yfc#***a*l«, 7KU 
*i»S2-l, S 2-2*^>f ^^SW3"t?«I5tSliSC: 

^ VTt^X&X £ 3<£>T* V 4 ^ >v-£'h£ <X§zsX 

[0 10 2] >O^Sl-l, S 2-2£^ft 

fnn^^^C2-l, C2-25:^Ut^€ , J3>h 
1 0 O^KLT, CLCD^P ^^^ffil^T> ^— # 

[0103] nmmmi '©*hw)«»c^*k 

?Data/Write^<t Vt 5 — ^ A^M^Data/ReadCOftto t) 
C % ^ ^AU*« : FData#»lt&nTV>So 

^^Cl - 1©^— ^»sKv^B:3i*^^C 2- 1 

*SlK-rs^>f ^^SV4ii, ®2CD^-w MJ 1 tcHL 
Tx =J*^*C l-2©^*«fRl>fcfc:3***C2- 

^Jg^-r^^-f \y5^SW5 iu 7=— ^XHi^ig^Datafc, 
^ Iod^^jl— ;i/U 1 (Z)"^— ^^.^V^ii^ 2 (D^z/ j- 
iHJ 2 CD"? — #£J&CQ{Rlt'l3b*fc ^iicJfil*t~ >fc #)CDX 



6 (D^M<D&B(D &(D£m—X*&2>o 

[0105] z.<D±ofcmj&zntzv-7>*uy>7wm 
05 *a-r»&fc:au ^*U3>H3-7ioo*6 

Datai^ IB 1 CD^-^ry h U lffiB©^-f ^^SW4 iiSg^JK 

-So ^^E'J^ya-M 0- l&l^L 1 0- 1 5<Z)fqJtl 
10 ^Jc^-^fcfcSatrifr&fcB:, *^SW1 S\ 
*AttJ±f$8?Data£::3*^*C 1 CD^-*HIS 3 t 
«S-r4«t5C«lftitT, ^€U3>bD-7l00*6 
*D***aSK 7 K 1/^ S 2* iVr-^ftS 3 

15 BSfcfcU^ft&o X^^^SW4$r, ^^^5^SW6 

^sffg&T-fe^^— ^?as 3 - 1 Ttsg^-rsctaK: 
(Dt^mx&Zo 

[0 10 6] fci:x.K> JB l 

tr^ictt, Un> 1 0 0*>t>mtiiZtitz 

9uy#m^ 7Kl/^ifl5<tVr-*H:, *-f 
SW6, X-T ^5 L SW4i5<tlfn^^^C 1 - 1 ^bt, 

tttRB i - i±<Dmm (pvvtms 1, 7K^o 

25 v>F«S 2*J:lf9 ff — 3) fte*U 

[0 10 7] fehx.il mi(D3-zzy bU2©Mn^0 
30 ^ € ij €i?a-;i/^ ^iiit^t It ^ ^ 

|J3> bD»7 1 0 Ofcfc, ^Dy^ftSl^i^Kl/ 

fST-»5r-*«S3-lR (n^^^C2©r-^ 

jL-;i/^^D^^(CLKKf^A^^tiTfr^s T^-tr 
>c^BITac«ttjgabfc«t:, ^-^ii, ^^^^^ 

40 ^T, ^€»J€ya-;H 0 OOAffi^JS^Data^^ 

[0108] ^ (Dmmvftm ^ nK, ^^u^>hn 

0D^^iHh[s)D^ b^ 2M>^^£>^U^S£r*i : *& 
U - Z004 TZ 0T U:Q9 



[0 10 9] *»W©*8©||«fi©JBJI8K:**»4 
2o(D3tt^X^f *^SW7;fc<fctfSW8&fllVvt\ C 

[o i i o] ^©>^>f ^^sw7*3ctvsw8tt, irat-a 

x4Hcfcj;, *:7fc£acfc-5CfM&-*-4. fci:^.^ Ell 

*>fy^Stf7«U ^ : E , J3>hD-7l0 0©r-*A 
m^«^Data^, r-^MSKT*fe§T-^^S 3 - 1 

[0 111] #S6«©J&ffiC<fcftH^ ^^©««Srt)0 

©JBJB©flhO)»*t±, »7<3Diafi©JBJBi:RWlT*So 
[0 1 12] **«i©*9<Z)^JS©JB«K:^*tt 
0££*ax.6o Ell 5 »9©*IS©Jg»R:**6V— 

Iffc^c El 1 5fc*vr cfc-5£> ccDSIfficDffJffiic^ 
d OfmVftm iZ&^Tte, *^»J9>fifsSIRB 5 CDS 

m>&miitim am* s . 



*5 <fc 9 tc^lTffl 6 ®^J6©Jf2*iGD * © i: |5]-T- 
[0 1 15] Ztlt>mB&<DMMl£&tlt£, 2«C©^^r'J 

RjfEi:&3. h$>tz*) 1&.(D**: , )5> 

15 2>o 

[0 1 16] &lc, JB9®*SS©JBJ»*J:t«(Sl 0©* 

M©ff^c:fc^T{gffl^£©c#®&3*^# C5©#!i 
cot gasman* s. 017 (4, a^*c5©B&«@T 

HEIT-feU, il 7 (a) J4, ^^EU^-flfatSS:^ 
20 -r5ilu©*Kf££^U HI 7 (b) 14, St£^*&©*£ 

[0 1 17] 017 (a) iCTF-fXSlZ, 3^^^C5 

i4, p< ^ «; -tf»ffi©aH<ifflEi^i:Sftfi-rsfc»ffl 

ilfflKVP-li:, S®iI©iE^£:«M-f 3£#©5f§ 
25 2©e>P2fc*(!*.-t^4. H51©t;>P-l*JJ:tf 
^2©fcT>P-2{4, ^— *S*KBB£M3iU -^ft-? 
ft, ^-*3SSBBrt©B*&T- l*5£VT-2fc**» 
K)l:i^tiSJ:5t:4^t^*. c©BE8IT- 1 334 
U t T-2J4, ^— **«BBrt-e(4il6*§;**vrv>3o 
30 [0 1 1 8] m l©tT>P- li540 t ^2©f>P-2 
(4, ^ft^ft, a»«fS*5«ttF5M4©*S»i|Bk fei:^ 
(4, »V^JB*E*6«J«*ilTV^. 017 (a) C^ 
•T4at s ^l©f>P-l{4> ^-^atSBBipt,! 

aciEvs*aj 171-ik, *^pi 71-1 m 

35 2©t>P-2 i:«M-rs«tat»ttLfc^l©}«ttgP 
172-14:, ^2©t:>P- 2^jgj£bt, dtii:^ 
^-T 5 fcto©^ 2 ©JffflgiJ 1 7 3 - 1 fc, ^2 ©Sffige 

1 1 z<D%m*>t>mm.i5faK:w&z>i3'( HS174-1 

k^fit^S. ^2©tr>P-2t4, ISi©fc:>P- 
40 1 4:«W«RO»ttft*bTi»^*. ci*i6tf>P-l*J: 
t>-P-2{4, ^n^n, 3t£U- l*<tl>*U- 2tC 4 0 

[oii9]»i©k>p - ii54r>-^2©tr>p-2 

{4, ^2©«figBl 7 3- 1434V1 7 3-2fCT, ffl 

*sjfA?n^V^tt^T-(4, ft l©t>P- 1 h^2©t: 
>P-2i:* i SM-r^-i:(-4ti, ^<-^S<fiBB©iH 

1 iiT ^iii^a-rso 
50 lo 1 201 **y^*tr»KB52WfA£nsiSfci, 
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KgBl 7 4 - 1 i:^2©t:>P- 2©;*H K351 7 4- 
2 i:©P E fl©3r-f y:7£jIiiU ^*lf>K>P-l> P- 
20D^2£D^fiaJl 7 3- 1, 1 7 3-2£}i-r£o £ 
^ 'J^-f -tfSffiB 5 ^CSA^ni)^ ^ 
l©tr>P-lii> ';^-f-tf»tSB5©«H©iE^ 
(■7> Y) V- 1 £:Sf§2©jigfflSl3 1 7 3-1 t*mM2 

*U ^©-#> S§2©t>P-2fcJu ^ 'J 7^ +rS1£ 
B5©£ffifflE^ (7>K) V-2£:SI2©«tt£|5 1 7 

B' ^[Rl(C«fl$tlS. C©«tatbT> 017 (b) 
izm-rx^iz, -<-;*SI&BB©iai£T- li^t'J? 
-f-tftttRB 5©SlH©©££V- 1 k#HU t 
-*a*BB©E»T - 2fcy*'J5'f1fa«B5©« 
H©IEifc§lB - 2 fctfzgjliTSo 
[0 12 1] HUifiUfci^lC. *9<0gaSOJBJ»*J:tF 
»1 0©SaS©JBJBC*5^Tttx E»V-lfcV-2fc 

s^agtc, ^.atiBB©ga^T- ii 3 'iti t T-2(^ 

[0 1 2 2] C03**^C«tixtt. U^-f-tfS* 

7-<ifSffi©jf AB#t:tt,.— o©t>a:, * 

t'j7^f if*«©— ^©fflOia^iifl^Wtc^^ti 

b u - 9 & e #^© u > vm^m? zzt ifi-ssm 

[0 12 3] #»WBu W±ose«i©^JKCI8^*n* 

t% ffl^©'XS#pjjj£T-&t>> *ne>t»*»w©«Hrt 

K ^ $ tl 3 4) ©T- & 3 £ i: ttS -5 * X- t> * V ^ » 
[ 0 1 2 4 ] fc 4: AH, mmm l bSS 3 ©HSE©ff£ 

pit-, nfcr^^'j^i— ;i/&si^u -o©^^ 

d£&oT^S#, dftKK^ftS *»©-£&&<, El 
1 BUjjvf £-5C ^t';7-f+fi«B6i:, pff^©r^ 
RSt-2t5t-ro^^ 'Jt^a- ;i/£^$gbT*>ftV>. HI 1 
8^cj3^^T, C 6- 143^^*06 -2 (i, ^ft-eft. 0 
1, 0 5*5J:V0 6©:3**-5'C l#«fcVC2fc#JtS-r 
2>. 3^*0 6- l*^©^— ^i^S 3!i> ^tU7 
-fifStRB 6±(Dm lOfijC^^U^E^i— ;H 0-1 
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